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(54) COATING METHOD 

(57)Abstract: 

PURPOSE: To obtain a coating method capable of obtaining an uniform coating property 
without a coating fault by adding the specified compd. having a surface orientation property 
against mixed solvent with the quantity of lowering the surface tension of the mixed solvent 
and applying the prepared liquid. 

CONSTITUTION: The liquid of mixed solvent consisting of at least two kinds of solvents having 
the differences of surface tension and b.p. and having low surface tension of ^40dyne/cm is 
applied by a coating die of slide hopper type, extrusion type or curtain hopper type. At that 
time, a liquid prepared by adding the compd having surface orientation property and containing 
at least one of an alkyi group, an aralkyi group, an aryl group and an alkylaryl group in which at 
least one hydrogen atom is substituted by a fluorine atom and of which carbon atom number is 
1-30 with a quantity of lowering the surface tension by ^0.5dyne/cm than the surface tension 
of the mixed solvent into the mixed solvent, is applied as the coating liquid. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The liquid of the partially aromatic solvent system which has the low surface tension of 40 
or less dyne/cm which consists of two or more kinds of solvents with a surface tension difference 
and a boiling point difference When applying with a slide hopper mold, an extrusion die. or a curtain 
hopper mold coatmg die, The alkyl group of the carbon numbers 1-30 by which at least one 
hydrogen atom which has surface orientation nature to a partially aromatic solvent was permuted bv 
the fluorine atom. The method of application characterized by applying the liquid which added and 
prepared the amount m which the compound containing at least one of an aralkyl radical an aiyl 
group, and the alkyl aryl radicals reduces 0.5 or more dyne/cm surface tension rather thaii the surface 
tension ot a partially aromatic solvent as coating liquid. 

[Claim 2] TTie metiiod of application according to claim 1 characterized by said compound beine a 
rluorochemical svirfactant. f & 

[Claim 3] The method of application according to claim 1 characterized by being a thing containing 

fo^bClT^ ^^^^ ^^'^ compound is indicated to be by the following general 

[Formula 1] 

-jfts; CI] 





coca) -R COOCCHaCHaO)— (CaH.O)— y 

*- ^ iQ n 

Lil^ ^^P^'^ss^f *e alkyl group of a hydrogen atom, a chlorine atom, or carbon numbers 1-30 
^ong a formula and Rf expresses the alkyl group, the aralkyl radical, aryl group, or alkyl aryl 

fluoriilettom ] ^ ' ^"^^ ^^""^ atom was peiSuted by ^ 

according to claim 1, 2, or 3 characterized by applying coating 
hquid tmp^ature and/or spreading room (spreading section circumference enviromnent) 
temperature below 30 degrees C. ^ 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of application by the bead coating 
machine or the curtain coating machine in detail about the method of application of solvent system 
coating Uquid. 
[0002] 

[Backgroxmd of the Invention] A high speed, a thin film, and multilayer coincidence spreading are 
possible for a slide hopper mold or an extrusion hopper mold coating machine, and it is widely used 
as coaters, such as photosensitive material and a magnetic-recording ingredient, according to the 
description. This type of coating machine builds the spreading liquid reservoir called a bead between 
a spreading initiative edge (it is also only called an edge or a lip) and the flexible base material (it is 
also called a web) it runs, and spreading is performed through this bead. 

[0003] In such so-called bead coating machine, the stability of a bead influences very greatly for 
stability of spreading. In a setup of the gap of a lip and a web, an environmental condition, coating 
liqmd physical properties, i.e., viscosity, surface tension, especially multilayer coincidence 
spreading, as for the stability of a bead, the stability of a bead will become difficult, if the relation of 
the physical properties between layers etc. influences greatly, a spreading rate becomes early further 
or thickness becomes thin. Spreading failure of muscle failure, tailing failure, a liquid piece, etc. 
occurs that a bead is unstable. 

[0004] The sake [ on such a bead stable disposition ], the approach of a bead of preparing differential 
pressure up and down is learned. A cure, such as raising the stability of a bead, is performed by 
specifically establishing a decompression chamber in a bead lower part, and pulling a bead caudad. 
[0005] However, also with these cures, with coating liquid with the low surface tension which 
contains the coating liquid of hypoviscosity, for example, an organic solvent lOqjs or less, very 
much, so quickly [ a spreading rate ], even if spreading thickness was not so thin, coating liquid 
oozed besides the lip sections other than a bead, and fell on the paint film or the base matwial, tailing 
failure and a liquid lappet might be generated and muscle failure might occur more mostlv 
[0006] ^' 

[Objects of the Invention] Even when the purpose of this invention uses a liquid with low surface 
tension and viscosity as coating liquid to the above problems and it applies with the coating die of a 
slide hopper mold, an extrusion coating-machine mold, or a curtain coating-machine mold, it is in 
offering the method of application fi-om which uniform spreading nature without spreading failures, 
such as tailing failure, Hquid lappet failure, and muscle failure, is obtained 
[0007] 

[Elements of the Invention] The above-mentioned purpose of this invention the liquid of the partially 
aromatic solvent system which has the low surface tension of 40 or less dyne/cm which consists of 
two or more kinds of solvents with a surface tension difference and a boiling point difference When 
applying with a slide hopper mold, an extrusion die, or a cvirtain hopper mold coating die. The alkyl 
group of the carbon numbers 1-30 by which at least one hydrogen atom which has surface 
orientation nature to a partially aromatic solvent was permuted by the fluorine atom. It is attained by 
the method of application characterized by applying the liquid which added and prepared the amount 
m which the compound containing at least one of an aralkyl radical, an aryl group, and the alkyl aryl 
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radicals reduces 0.5 or more dyne/cm svirface tension rather than the surface tension of a partially 
aromatic solvent as coating liquid. 

[0008] In addition, said compound is a fluorochemical surfactant and it is desirable that it is a thing 
containing the copolymer which has the repeat unit shown by the following general formula [11 
[0009] 
[Formula 2] 

[ I ] 





COO(X).-R. COOCCHaCHzO)— (CaHeO)— Y 



[0010] [-" Rl expresses the alkyl group of a hydrogen atom, a chlorine atom, or carbon numbers 1- 
30 among a formula, and Rf expresses the alkyl group, aryl group, or alkyl aryl radical of the carbon 
numbers 1-30 by which at least one hydrogen atom was permuted by the fluorine atom.] Hereafter, 
this invention is explained concretely. 

[00 11] As a result of this invention person's examining wholeheartedly the above-mentioned 
problem in organic solvent system coating liquid, it turned out that they are the following 

mechanisms. 

[0012] Although a coating machine like a slide hopper, an extrusion hopper, or a curtain coating 
machine was generally manufactured by the metal, especially stainless steel, etc., surface energy of 
the metal was large, since critical surface tension was high, surface tension like an organic solvent 
was low, and therefore coating liquid was damp to the metal since **** was very good, and it 
spread, with coating liquid also with low viscosity, it turned out that formation of a bead and stability 
are not made enou^ but coating liquid oozes out to a lip or its periphery. Muscle failure was 
generated, or the coating Uquid which this coating liquid that oozed out disturbed the bead, and 
oozed out formed the drop out of the bead, this fell to the paint film or the support surface,' tailing 
failure and muscle failure were generated and it became clear that ****** was generated in the 
uncoated portion of base material both ends. 

[0013] When coating liquid consists of two or more sorts of partially aromatic solvents with a 
surface tension difference and a boiling point difference, it is remarkable, and the solvent of the low- 
boiling point component from the coating liquid which oozed fi-om the lip section evaporates 
alternatively, the solvent of a high-boiling point component remains, if this drop formation has the 
relatively high surface tension of this high boiler, liquid will contract and it will form a drop. When 
the drop became the magnitude it has grown up to be, it turned out that it falls on the front face of a 
paint fihn or a base material by self- weight, and becomes tailing failure. 

[0014] Moreover, if the stain broth of coating liquid becomes more remarkable, also out of a lip, 
coating liquid will turn and will collect, and this falls on the front face of a paint film or a base ' 
material, and becomes liquid lappet failure. 

[0015] Drawing 1 (a) is the explanation sectional view showing one example of a stain broth, and 
this drawing (b) is a top view. In this drawing, 1 is an EKUSUTORUJON coating die and lo'is a slit 
to which coating liquid is supplied. 1 1 is a front bar and 12 is a back bar. A bead 13 is formed 
between the web 2 it runs in the direction of an arrow head, a front bar, and a back bar, and the 
spreading film is formed on a web through this bead. Under the present circumstances,' if coating 
liquid oozes out, a beautiful bead will not be formed, but it will ooze out under the bead of normal, 
and the section 14 will be made. It is this stain, and if the section becomes large, it imprints to a web, 
and it will become the cause of muscle failure, or it will become a drop and liquid lappet failure will' 
break out. 

[0016] Such a problem is generated also not only in a bead coating machine but in a curtain coating 
machine. Coating liquid flows down in the shape of a curtain, without forming a bead, and a curtain 
coating machine forms the spreading film on a web according to the collision force over a web. Also 
in this case, the coating liquid which the stain broth of coating liquid occurred in the inclined plane 
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which follows a lip and a lip at the slit outlet in which the flowing-down film appears in the case of 
the former although there is a case of an EKUSUTORUJON type case and slide hopper type, and 
this disturbed the liquid detached building of a slit outlet, and generated muscle failure on the 
flowing-down film, or oozed out forms a drop, and the flowing-down film is taken, or it falls on a 
web, and it becomes with drop failure and tailing failure. 

[0017] The stain broth of coating Hquid occurs on the lip section of the shape of a beak at the tip of a 
slide side where it inclined also in the slide hopper mold, and its backgroimd, and the same failure as 
an EKUSUTORUJON coating-machine mold occurs. 

[0018] this invention person etc. acquired the following knowledge, as a result of continuing 
examination fiarther that these spreading failures should be prevented, 

[0019] That is, it found out that it was most effective to add the fluorochemical surfactant which is 
the stain of such coating liquid and carries out orientation on the surface of coating liquid for 
preventing a phenomenon. 

[0020] Generally, although the perfluoroalkyl radical of the fluorine atom of a fluorochemical 
surfactant etc. shows very strong water repellence, tums this upwards and it carries out orientation to 
a spreading fi-ont face, in the bead at the time of ****** and spreading, a surfactant carries out 
orientation of this to a coating die on a lip fi-ont face, and the exudation of coating liquid is prevented 
according to a water-repellent operation. It is presumed that it oozed out and gets wet, and breadth is 
prevented, consequently muscle failure, tailing failure, and liquid lappet failure stop occurring by the 
so-called self-lyophobic from which the coating Hquid which added the surfactant is not soaked in a 
solid-state front face by self. 

[0021] Although the addition of the fluorochemical surfactant which generates the exudation 
phenomenon of the above-mentioned coating liquid notably in the coating liquid of 30 or less 
dyne/cm especially in fact, and prevents 40 or less dyne/cm of this changed with forms of a 
surfactant, when carrying out amount addition, it turned out [ for which all reduce the surface tension 
of coating liquid by 0.5 or more dyne/cm ] that can prevent exudation. 

[0022] Next, the fluorochemical surfactant expressed with the general formula [I] used for this 
invention is explained. 

[0023] In a general formula [I], although the alkyl groups (for example, methyl, ethyl, FUROPIRU, 
etc.) of a hydrogen atom, a chlorine atom, or carbon numbers 1-3 are mentioned as Rl, a hydrogen' 
atom or a methyl group is desirable, 

[0024] the carbon numbers 1-30 by which, as for Rf, at least one hydrogen atom was permuted by 
the fluonne atom - desirable - the alkyl group of 1-20 - An aralkyl radical, an aryl group, or an 
alkyl aryl radical is expressed. Among these, a perfluoro methyl group, A perfluoro ethyl ^oup, a 
perfluoro propyl group, a perfluoro hexyl group, A perfluoro octyl radical, 2, 2 and 3 a 3-tetra- ' 
FUROORO propyl group, A 2, 2, 3, 3, 4, 4, 5, and 5-octafluoro amyl group, 2, 2, 3, 3, 4, 4, 5 5 6 6 
and 7, and 7-dodeca fluoro heptyl radical, 2, 2, and 2-trifluoro ethyl group, 2, 2, 3, 3, 4 and A 4- 
heptafluoro butyl, A 1, 1, 1, 3, 3, and 3-hexafluoro-2-propyl group, 1,1,1, 3 and 3, and 3- 
hexafluoro-2-hydroxy-2-propyl group, 1, 1, 2, and 2-tetrafluoro-2-hydroxyethyl radical, p-fluoro 
phenyl group, p-trifluoro methylphenyl radical, 2, 3, 4 and 5, and 6-PENTA trifluoro methylphenyl 
radical etc. is desirable. 
[0025] X is [0026]. 
[Formula 3] 

P p 

[0027] ******. R2 expresses the alkylene group, arylene radical, or alkylene group of carbon 
numbers 1-100 here. L expresses -O-, -S-, -N(R3)-, -CO-, -OCO-, -SCO-, -CON(R3)-, -S02-, -N 
(R3) S02-, -S02N(R3)-, and -SO-, and p expresses 0 or 1. R3 expresses the alkyl groups (for 
example, methyl, ethyl, propyl, butyl, etc.) of carbon numbers 1-4. 
[0028] 1 is the integer of 0, or 1-4, and is 0 or 1 preferably. 

[0029] m is 5-20 preferably in 5-50. n is the integer of 0, or 1-20, and is 0-10 preferably. 

[0030] In the alkyl group of the carbon numbers 1-24 which Y expresses, the alkyl group of carbon 

numbers 4-18 is desirable. ^ i- 

[0031] Y expresses alkylphenyl radicals, such as straight chains, such as a hydrogen atom, methyl, 
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ethyl, butyl, dodecyl, tetradecyl, and a hexadecyl radical, or a branching alkyl group, an alkenyl 
radical like an oleyl radical, a pentyl phenyl group, and an octyl phenyl group, etc. 
[0032] Although the molecular weight of the copolymer used for this invention is 3,000-200 000 it 
is 50,000 or less [ 5,000 or more ] preferably. 

[0033] Although it makes it indispensable for the copolymer used for this invention to repeat the two 
above-mentioned comonomers, and to have them as a unit, the 3rd comonomer may be contained in 
the range which does not spoil the effectiveness of this invention. As the 3rd comonomer, they are 
for example, acrylic-acid alkyl ester (carbon numbers 1-3 of alkyl), styrene, ethylene, etc. 
[0034] The copolymer preferably used by this invention is a copolymer shown by the following 
general formula [II]. 



[0035] 
[Formula 4] 

-m^ C n ] 




y 

C0O(X).-R, COOCCHzCHzO)— (CaHjO^-Y 

e I n n 

[0036] Rl, Rf, X, Y, 1, m, and n are synonymous with what was explained by the general formula [I] 
respectively among a formula. 

[0037] It is x:y=l 0:90-80:20 (mol %) and is 20:80-50:50 preferably. 

[0038] Next, although the example of the copolymer used for this invention is shown, this invention 
is not limited to these. 
[0039] 
[Formula 5] 
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I - 1 



C00CH2-NS02(CF2)6F COO^CflzCHzO-) CH3 

^2^5 X : y =35 : 65 



I - 2 



-(^H'-f^^J fcH.-CH^ 

COOCHsCOjNSOaCCFa),? COO-eCHaCHaO^ CH3 

I £0 



^2^8 X : y =40 : 60 



I - 3 



-(cHa-CH^^^ fcH.-CH)^ 



CO0CH2CH2NS02(CF2)8F COO-^-CHaCHgO-) CH, 

^3^' X : y =45 : 55 



I - 4 



C00CH2CH2NS02(CF2)9F C0O(CH2CH20>— CH, 

I 10 

X : y =50 : 50 



I - 5 



I I n e 



3 

COOCHzCHzNCHjCHzCOfCFz^F ' " ' 

X : y =40 : 60 



[0040] 
[Formula 6] 
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CH3 

C00CH8CH8NS02(CF2)8F COOCCHgCHgO^— (C3HeOM:H3 

I 10 5 

C2H5 



X : y =35 : 65 



I - 7 



CH, CHs 

COOCH2CH 2 NSO3 (CF2 ) , F COOCCH zCfl CH 5 



C3H7 



I s 

X : y =40 : 60 



I - 8 



CH, 

^ I C2H6 ^ I /y 

I I COOCCHzCHzO) CH3 

C00CH2CH2NCfl2CH2Ca^F2^F 

X : y =50 : 60 

I - 9 

CHs Cfla 
-(CH3-C-^ -fcHz-{^ 

COOCH2CH2NS02(CF2)ioF COOCCHgCHaO (CjHcO) CH3 
I 125 

X : y=35 : 65 

'■^^•'^y J" addition, a surfactant with surface orientation nature can be used to the mixed solvent 
which has not only the above-mentioned copolymer but a carbon fluoride radical in this invention 
and IS used as coating liquid. ' 
[0042] Moreover, although the surfactant of water-soluble or oil solubility can be chosen with the 
mixed solvent to be used and it is decided by dissolution ability of a use solvent, it is desirable to use 
a soluble high thmg to a solvent with lower surface tension relatively generally 
[^3] as the fluorochemical surfactant with which it is used by this invention and especially 
effectiveness is accepted - Fluorad FC-430 [ U.S. 3M company ], FC-431, and Asahi Glass -- 
stock] Sir chlorofluocarbon S-381, S-382, and great Japan - what is marketed by the trade name of 
[stock] megger fiick F-177 grade is mentioned. Although especially the solvent used for the coating 
liquid in this invention is not limited, the combination of these and water, such as an acetone a 
methanol, ethanol, a butanol, methyl glycol, isopropanol, a methyl ethyl ketone, methyl propyl 
ketone, a cyclohexanone, toluene, a cyclohexane, ethyl acetate, ethylcellosolve, and methyl 
cellosolve, or a part of these combination are mentioned, for example. 

[0044] Each solvent component of the mixed solvent which used said solvent is compared relatively, 
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and is expressed as the high-boiling point component or the low-boiling point component and high 
surface tension component, or low surface tension component as used in the field of this invention. 
[0045] Generally, in an organic solvent system, the boiling point can also deal with a thing 100 
degrees C or more, and a high boiler and siirface tension can also deal with the tiling of 28-30 or less 
dyne/cm as a low surface tension solvent. 

[0046] In carrying out this invention, it is desirable to apply by maintaining preferably coating liquid 
temperature and/or 30 degrees C or less of spreading section circumference environmental 
temperature at 25 degrees C or less. 

[0047] In the case of 30 degrees C or more, the stain broth of the coating liquid to the lip by the fall 
of coating liquid viscosity and surface tension increased, and it became clear that formation of a drop 
became remarkable according to increase of the vapor rate by vapor pressure rise of a low-boiling 
point solvent, and spreading failure increased remarkably. 

[0048] These coating liquid specifically has the undercoating layer for the sensitive-material layer 
for photographs especially the undercoating layer for photographs, the sensitive material for the 
printing Taira versions, a magnetic-recording ingredient, and magnetic-recording ingredients or back 
coat liquid, coating liquid for electrophotography sensitive material, etc 
[0049] 

[Example] Hereafter, an example illustrates the effectiveness of this invention. 

[0050] Using the example 1 extrusion hopper mold coating die, surface treatment by corona 

discharge was performed to die web of polyethylene terephthalate with 100 micrometers [ in 

thickness ], and a width of face of 300mm, and the coating hquid of the following presentation was 

applied to it at the rate of 50 m/min. 

[0051] 

(Coating liquid presentation) Group ** Weight section BP (degree C) Surface tension (dyne/cm) An 
acetone 50 56.2 23.7 A methanol 25 64.5 22.5 N.N-dimethylformamide 20 1 49 6 36 8 
Polymethylmetiiacrylate 5 - the surface tension of this coating liquid (example of a comparison) was 
27.2 dynes/cm, and viscosity was 1 .7cp. 

[0052] On the other hand, the coating liquid (this invention) which adjusted fluorochemical 
surfactant FC-43 1 by U.S. 3M company so that surface tension might become 26.7 dyne/cm to the 
above-mentioned coating liquid, namely, so that the surface tension of coating liquid might carry out 
a 0.5 dyne/cm fall was applied on the same spreading conditions as the above, and the following 
[0053]^^ ^ *® number per m2 showed each failure occurrences. 

smnple [ ] -- 10-20 1-2 - this resuh showed that stable spreading could be performed by the method 
of apphcation of this invration. Surface tension Muscle failure Tailing failure Liquid lappet failure 
(dyne/cm) (book) (individual) (individual) This invention 26.7 0 0 0 Ratio ** 27 2 2-3 
[0054] the place which applied 30 ml/m2 using the example 2 EKUSUTORUJON hopper mold 
coating die by setting to -30mmaq whenever [ reduced pressure / which is applied to a triacetyl 
cellulose web with 120 micrometers / in thickness /. and a width of face of 1000mm at the spreading 
rate of 70 m/mm m the coating liquid of the following presentation at a toe of bead ] - per each 
spreading m2 - muscle failure - 5 and tailing failure - ten pieces - generating - homogeneity ~ 
stable spreading was not completed. & ^ 

[0055] 

presentation Weight section acetone 55 isopropanol 25 toluene 20 diacetyl cellulose 0.5 - it was 
24.4 dyne/cm when the surface tension of this coating liquid was measured. 

[0056] On the other hand, the surface tension of coating liquid carried out addition adjustment of the 
fluorochemical surfactant S-382 made fi-om the Asahi Glass [stock] by the concentration which 
cames out a 1.2 dyne/cm fall so that surface tension might become 23.2 dyne/cm to the above- 
mentioned coating liquid. Except the spreading rate, when applied on the same spreading conditions 
as the above muscle failure did not occur to spreading rate 120 m/min, but unifonn stable high- 
speed spreading was possible. 
[0057] 

[Effect of the Invention] Even when applying by this invention with the coating die of a slide hopper 
moid, an extrusion coating-machine mold, or a curtain coating-machine mold by using a liquid with 
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low surface tension and viscosity as coating liquid, the method of application from which unifomi 
spreading nature without spreading failures, such as tailing failure, liquid lappet failure, and muscle 
failure, is obtained was able to be offered. 
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* NOTICES * 

JPO and NCZPZ are no^ responsible £or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) The explanation sectional view of the stain broth in an EKUSUTORUJON coating 
die. 

(b) The explanation top view of the stain broth in an EKUSUTORUJON coating die. 
[Description of Notations] 

1 EKUSUTORUJON Coating Die 

2 Web 

10 Slit 

11 Front Bar 

12 Back Bar 

13 Bead 

14 It is Stain and Section. 



[Translation done.] 
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* NOTICES * 

<7PO and NCXPI are not responsible for any 
damages caused by the use o£ tbis translation. 

1 .This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



FDrawing 1] 



(a) 




(b) 




[Translation done.] 
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